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ABSTRACT 
The paper présents a short, but up-to-date review of the late Paleozoic to 

Triassic continental deposits of a large part of Italy. These deposits generally 
crop out in northern Italy, from the Dolomites to the western Alps, in some 

central and maritime 7.oncs ol Tuscany, and, miich further South, iri Calabria 

and NE Sieily. Since the tecronics of these régions arc highiy cornplcx, the 

stratigraphie schemes drawn up in figures 2, 3 only show the most complété 
and significant licliological successions. From the rcsults, it Is worthy of note 
that the (late)~püstHercynian continental sequences under discussion can 

generally bc divided into rwo main cectonosedimentat)' cycles, The lowcr 
cycle consisrs borh of alluvial-lacusrrine siliciclastic deposits and of calcalkali- 

ne acidic-to-intermediate volcanic products. On the whole, this cycle ranges 

from Late Carboniferous to Late Permian times. In the Alps. the overlying 

cycles includes rhe well-known Verrucano-Val Gardena clastics> which are 

still Permian in âge. However, the Apenninic Verrucano is younger, gcncr- 

ally pertaining to the Middle Triassic. 
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RÉSUME 
Ce papier présente un bref résumé, qui est une mise à jour des dépôts conti¬ 

nentaux d’Italie du Paléozoïque au Trias. Ces dépôts affleurent généralement 

en Italie du Nord, des Dolomites aux Alpes occidentales, dans quelques 

zones centrales et maritimes de Toscane, et plus loin vers le sud, en Calabre 

et dans le NE de la .Sicile, La tectonique de ces zones étant très complexe, les 

schémas stratigraphiques (Figs 2, 3) ne montrent que les successions litholo¬ 
giques les plus significarives et les plus complètes. Cependant, dans cette 

revue, de nombreuses données sur les dépôts du Carbonifère et du Permien 

concernent les régions voisines. A partir de ces résultats, il est intéressant de 

noter que les séquences (tardi-) post-hercyniennes peuvent généfalement être 

subdivisées en deux cycles tcctonosédimciu.iires principaux, l-c cycle inferieur 
consiste à la fois en des dépôts aüuvlo-lacusires silicocla.stiqucs et en pmduits 

de volcanisme pour la plupart intermédiaire i  acide caico-alcalin. L’ensemble 
de ce cycle s’érend du Carbonifère supérieur au Permien tardif. Dans les 

MOTS CLES Alpes, le cycle .susjacenc inclut les dépôts détritiques du V'errucano et de Val 

Paléozoïque supérieur à Trias, Cardena, d âge encore permien. Le Verrucano apennin, est cependant plus 
Italie. jeune, et appartient généralement au Trias moyen. 

After the recionic-metamorphic evernts of the 

Hercynian orogeny, tlie pre.sent north-western 

part of Italy, which ranges approximately from 

the eastern Dolomite Alps to Southern, Coastal 

Tuscany, togerher wirh the “Calabro-Petoriran 

Arc*’,  represented primarily continental domains, 

where siliciclastic and/or magmatic deposits 

developed in various ways, right up to the dia- 

chronous Triassic marine Transgression. 

UPPER CARBONIFEROUS 

Well-documentcd Upper Carboniferous succes¬ 

sions, wbich lie unconformably on the 

Hercynian crystalline basement, crop ont in 

some sectofs of the Icalian Alps (Como-Maggiore 

région, western Liguria) and in rhe northern 

Apennines (Mts. Pisani, Jano village), and extend 

lo fairly adjacent régions. *l*hey generally mark 

the beginning of a cycle, where the annexed 

deposits aiso include rhe Permian (Italian 

I.G.C.P. 203 Group 1986; Cassinis et ai 1988). 

Southern Alps 

The scactered, strip molasse outerops of Manno 

and Logone, which lie unconformably on the 

Hercynian crystalline basement of the South 

Alpine segment, are rich in fossil plants, and 

constitute the hesc-known example of the central 

sector of this cliain, Jongmans (1960) idcntified 

Linopteris neuropteroides ̂Pccopteridium-, 

Sigdlari(icph\illitmy Cordaites cf homssifolhis in rhe 

former localiry, near Lugano, and classiPied the 

fiera as middie ot B-C Westphalian; Venzo & 

Maglia (1947) ascribed the lutter deposits of the 

Alpe Logone to Westphalian C, on the basis of 

the présence of Calamites spp., Pecopteris 

plumosUy Linopteris ncuropteroides, Lepidodendron 

wehhthniy abundant Sigitbnae and other plants. 

Nearby, however {e.g. in Bedero, on rhe eastern 

side of Lake Maggiore), the presence of scarse 

Stephanian clastic strata and small anthracite 

lenses has also heen generally recognized. 

To the wesc, in rhe South Alpine lower crust of 

the Ivrea Zone, the LP-HT granulitic sériés, with 

basic and ultrabasic rneta-intrusives, date back to 

about 300 Ma {e.g. Pin & Vieizeuf 1983; Pin 

1986). 

Western Al.ps 

Within the boundaries of rhe extensively meta- 

morphic western Alps, and as far a> rhe l.igurian 

segment, the inner lower Aasrroalpine domain of 

the Sesia-Lunzo Zone shows rhe intrusion of a 

number of (late)-postHercynian granitoid and 

mafic-igneous bodies. Possible Carboniferous 
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and Permian detrital sédiments, accompanied by 

intermediate-to-acidic calcalkaUne volcanics, are 

also recorded in rhe Dent Blanche nappe, near thc 

Switzerland-ltaly border (Ayrton et al. 1982). In 

the Pennine areas, both internai scctors (Mount 

Rosa, Gran Paradiso, Dora Maira) and external 

sectors (Briançonnais, Gran S. Bernardo) seem ro 

be widely characterized by Carboniterous and 

Permian clastic sédiments, which are still associa- 

ted with volcanic rocks. (Late)'posrHcrcynian 

Fig. 1. — Map location. Big latters: stratigraphie sections showed in Figs 2, 3. A. Val Fersina Section; B. Tregiovo Section; C, Val 
Trompia Section: 0, Val Seriana Section; E, Mallare Section: F. Case Tuberto Section; G, Mt Pisanl Section; H- lano Section; I. Elba 
Section; L. Argeniiaho Section, Numbers: locatities cîted in lhe text- 1, Rio di Pusteria, 2. Bressanone; 3. Mt. Ivigna, 4. Giogo délia 
Croce; 5. Cima d'Asta; 6. Val Sugana area; 7, Val Fersina area: 0. Düsso bel Sabion; 9, Basse Giudicane area; 10. Val Biandino; 11, 
Alpe Logone; 12, Manno; 13. Lugano; 14, Cuasso al Monte; 15, Varese; 16, Montorfano; 17. Baveno; 18, Roccapielra; 19, Bieila; 20. 
Ivrea; 21. Mt Rosa, 22 Matterhorn {Cer\/ino). 23 Dent Blanche area; 24, Aost-a; 25, Passo del Gran San Bernardo: 26, Mt. Bianco; 
27, Passo det Piccolo San Bernardo, 26, Gran Paradiso: 29. Dora Maira area; 30. Cima dell Argentera; 31, Ormea. 32. Mallare. 33, 
Case Tuberto; 34, Aipi Apuane area; 35, Siena, 36, Lardereilo; 37, Monticiano, 38, Roccastrada; 39, Mt Leont; 40, Mt. Amiata: 41, 
Mts. Romani; 42, Mt. Facito; 43, Longobucco; 44, Sila area; 45, Rovale; 46, Serre area; 47, Aspromonte area; 48, Mts. Peloritani 
area. 
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intrusives, including granitoids and subordinate 

gabbro-diorilic bodies, aiso crop our. 

Upper Faleozoic units in the tfelveric (or Dau¬ 

phinois) Zone s.L ot ïhe western Alps occur in 

the upper Val d’Aosca and in surrounding Swiss 

and French territory. Huge intrusions (e.g. Mr. 

Bianco granité; 316 Ma, Bussy et ai 1989) took 

place dui'ing Carboniferous rimes. Along rhe 

Italian slope of the Argentera massif, a fcw 

Wesephalian-Stephanian rock-sequences, lying 

unconformably on the basement,, crop our loc- 

ally. Radiometric age-dating of rhe Argentera 

central cote granité and other rocks (286' 

293 Ma, according tu Ferrara & Malaroda 

1969), which inrrude ihe pre-Wesiphalian meta- 

morphic complex  ̂is largcly in agreernent with 

the âge suggested by the afbre-mentioned Upper 

Carboniferous cover. 

In the western Ligurlan Alps, rhe Upper 

Carboniferous is well-known, and again consists 

of continental mctavoltanics and inetasediments 

(Cortesogno et al. 1988). In the extenial 

Briançonnais (Fig. 2), the (Late)'postHercynian 

sequence, which rescs unconformably upon a 

pre-Namurian crystalline basement, commences 

with some detrital deposirs and calcalkaline rhyo- 

litic ignimbrites, which are also widespread in 

the internai sectors. Graniric dikes, and subvolca- 

nic and intrusive graniioid bodies, which are 

probably connected with this early magmaric 

phase, occurred at different cru-stal levcis. Laler 

on, fluvial to lacastrine, coarse- to Pine-graincd, 

clastic sédiments and local graphiric lenses, as 

well as rhyolitic and andesiric eruptive products, 

were deposited wichin faulr-bounded basins, 

which persisied up to Lare Permian cimes. 

Among these sedimentary unies, rhe Ollano 

Formation (Fig. 2), at mosr 1000 m rhick, repre- 

sents the latéral équivalent of the Frcnch 

“Houillère” Zone. Morcover, the ubiquitous 

andesiric, tuffaccous and lava flow products (E/e 

Formation), which characterize rhe Late 

Paleozoic middie volcanic épisode of the 

Ligurian Briançonnais domain, display a subal- 

kaline potassic sériés with calcalkaline affinity 

(Cortesogno et al. 1992). A number of fo.ssil 

plants, idcjidfied as Pecopteris plumma dentatas 

Sphenopterb schatzlarensis ̂Imparipteris (Neuro- 

pteris) obliqua, etc. (Bloch 1966), classified the 

afore-mentioned deposirs as upper Wesrphalian- 

htephanian (Cerro et al. 1969) and possibly 

slightlyyoungcr Permian (Vanossi 1991). 

API‘NNINUS 

In rhe Apennines, Llppcr Carbonilcrous outerops 

are well-known in the north-eastern Pisan Mts. 

and ncar Jnno, south of the Arno River, In the 

former area (Fig. 3), the San Lorenzo .Schists 

consist of black silty shales, with graphiric layers, 

which gradually pass, in the uppermost part, to 

coarse-graincd sédiments, which can he as much 

as 300 m thick, and arc rich in plant fossils ran- 

ging from Wcscphalian D (?) to Early Permian 

(Remy in Rau & Tongiorgi 19/4). Pclccypods, 

ostracods and insects aIso occur. The cristalline 

suhstraie should occur below this unit. 

The (Late)-postHercvnian. weakiy metamor- 

phosed, lower sequence ol Jano (Fig. 3), south of 

Vblterra, is c.ssenrially made up of alluvial-dcltaic 

sandstorie and dark-grey shales, which are a lew 

dozen inerers thick, and incliide plant remains 

and shallow marine organi.sm.Si such as crinoids, 

pciecypods and possibly hrachiopods (lano 

Formation). The flora has bcen identified by Vai 

ik. Francavilla (1974) as belonging to rhe 

Scephanian A. 

Marine influences were aiso reponed for the 

Island of Elba, where a Permo-Carboniferous, 

recronized and slightly mcramorphic succession 

of dark-grey detrital sédiments and graphiric 

levels crops out ncar Rio Marina, aJong rhe cas- 

rern coast (Fig. 3). Thc^e rocks yicid pelecypods, 

crinoidsv echinoids, hrachiopods, lusulinids 

[refeired to as ParafusuUrta (Bodechiel 1964; 

Kahler & Kalilcr 1969)] and plant rcmains. Vai 

(1978) suggested that thèse fossil-bcaring heds 

range from near the Westplialian-Sccphanian 

boiindary to the Early Permian. The unit bas 

been interprered as a prograding deltaic deposit. 

Furiher south, the Mr. Calamira Schists perhaps 

represent a more metamorphic équivalent ol the 

Rio Marina Formation (Vai 1978). 

Fig. 2. — Some selGcted and schematic Upper Carboniferous- 
Permian continental successions in ihe Italian Alpine régions 
(localities in figure 1). Abbreviations; VGS, Val Gardena 
Sandstones; VE. Verrucano Lombardo- Vertical distances not 
time or thickness-related. Géologie time scale from Odin & Odin 
(1990). 
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Along the Tuscan Marenimn, tn the south- 

eastern Argentario promontory, the Triassic 

Verrucano cla^tic clepositi untonformably ovcriie 

weakiy metamorphosed grey and black sandsto- 

ne, which alternâtes with prévalent, black, carbo¬ 

nate shales (Argentario Sandstones; Fig. 3). 

Scattered conglomcrâtic and quart^itic layers aLso 

occur. Vai (1978) pointed out tlic local presence 

of crinoid temains and suggested a shallow mari¬ 

ne environment for tliese deposits. Fhc âge bas 

been teiuaiivcly identified by l.a/v.arotto et al. 

(1964), and by Gasperi & Gelmini (1973), as 

Late Carboniferous. l'urther East, in the nearby 

Romani Mts., prévalent .sandy, phyllitic, mono- 

tonous rocks, generally relerred to as 

Carboniferous and/or Permian, trop out again 

beneath the Verrucano s.l. (Coeoz/a et al. 1974; 

Gasperi &; Gelmini 1975; Az/aro et al. 1976). 

However, according to Mcccheri (in Conti et al. 

1991), thèse rocks vvere probably aftected by the 

Hercynian Sudetian phase, 

Widespread and thick Paleo/.oic sequences are 

also présent in sevcral deep wells in the geother- 

mal fields of cenrral-southern Tuscany. In the 

Larderello area, Llter & Pandeü (1990) related a 

sériés of dark, grey-black phyllitcs, with quartzii- 

ic intercalations, to the Upper Carboniferous 

deposits présent eisewhere m the région CSan 

Lorenzo Group” in Bagnoli étal 1979). South- 

east of Mount Amiata, in the Piancastagnaio 

area, the 'J'rias.sic Verrucano ovcrlies 2U00 m of 

graphitc-rich phyllites, metasandstonc and meta- 

gray^ackes (tormarion A, Eltcr & Pancieli 1991), 

which locally yicid crinoids, brachiopods, calca- 

rcous algae and other fossil rcmains. They may 

bc corrclated to the turbiditic karma Formation 

of the Montici.ino-Roccastrada massif, which 

was identified by Coeozza et al. (1987) as late 

Bashkirian-Moscovian in agc. 

In light of the above, the Late Carboniferous pic- 

turc of the Apcniiinc continental domains shows 

no évidence of intense magmatic activity. By 

contrast. chis activity was constsrcntly présent in 

the Alps and rhe “Calahro-Peloxitan Atc”.  

Moreover, it i.s worth mentioning chat in South¬ 

ern Calabria, as in ihe Ivrea Zone, mafic-igneous, 

basic bodies occurred, around 300 Ma, during a 

granulite-facies iiietamorphisni. 

PERMIAN 

The Permian System of the continental domains 

under discussion may be, for the most part, 

divided Lato cwo groups or cycles. The lower 

cycle, which is connected with the previous one 

of Late Carboniferous âge. consisrs of prévalent 

dctficic and volcanic depo.sits, wherea.s the upper 

cycle generally includes the Verrucano-Val 

Gardena red clastics. However, the Apenninic 

Verrucano pertains to Triassic rimes. Moreover, a 

marked unconformity, which is associated with a 

gap of uncertain duration, séparâtes rhe lower 

group from the stratigraphie cover. 

SOUjHi-KN Al.PS 

In rhe South Alpine région, the lower group is 

made up of calcalkaline. intermédiare and acidic 

volcanics which alternate, in sonie suike-slip or 

pull-apart basins (Cassinis & Perotti 1994), with 

alluvial and lacusrrine piliciclastic deposits. 

Intrusive, largely calcalkaline graniroid rocks, 

which arç concentrated in the area wesc of Lake 

Maggiore and along and near important rccconic 

lines {c.g. the Giudicarie, Pusteria and Vaisugana 

hncs), are also attributed to the samc igneous activ¬ 

ity, From West to east, the Biella-Valsessera, AJzo- 

Roccapietra, Moitarone-Baveno, Montorfano, 

Cuasso al Monte, Val Biandino, Mt. Sabion, Mt. 

Croce, Ivigna, Bresvvanone and Cima d'Asta pluto- 

nic masses represent the best-known examplcs, and 

generally hâve an intrusion agc of around 275 Ma 

Moreover, in the western South Alpine scctor, it is 

worrh noting chat calcallcdinc mafic-to-intcrmcdi- 

atc bodies intruded bcforc, during and afeer the 

granité batholith emplacement ol the so-called 

‘‘Sérié 4<?i î-aghi'\ which i.s teci(,)nically juxtaposed 

to the lower crustal Ivrea-Verhano Zone (Ginbbi 

Origoni et al 1988). Among tbese bodies, an appi- 

nitic .suite predates rhe uplift and érosion of the 

Hercynian bcit and the intrusion of the granité 

pkitons (Boriani et al. 1988). 

In the BolzanO'Trcnto and Varcsc-Lugano areas, 

the igneous. extrusive covet is generally represen- 

ted by voluminous sequences of up to 1500- 

2000 m in iliickne.s.s. On the basis of an ideali/ed 

.stratigraphie succession (Di Battisiini et al. 

1988), the Bolzano-Trentü Southern plateau is 

divided from base to top into: 
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1. A “Lowtrr Group” composée! ot (basaltic) 

andesitic lavas, trach}Thyolitic lavas, rhyodaciric 

ignimbrites, dacitic'rhyodaciric lavas and, again, 

andesitic lavas. 

2. A more homogeneous “LJpper Group” compris- 

ing rhyodacitic ignimbrites, daciric-rhyolitic 

lavas, and rhyoliric ignimbrites (Fig. 2). 

Early Permian volcanism is indicated by Rb-Sr 

biotite isochron, which ranges from 276 ± 2 Ma 

to 267 ± 2 Ma (Barth et al. 1993). and by 

congruenr biotite mode! âges estimated from 

rhyodacitic ignimbrites irt the Power and Upper 

Groups (D’Amico & Del Moro 1988). and rhyo- 

litic ignimbrites in the Upper Group (D’Amico 

étal. 1980). 

The igneous, eftusive. calcalkaJine succession of 

the Ganna area, near Vaiese. is made up, from 

base to top, as follows (Bakos et al. 1990); 

1. Rhyodacitic and rhyolitic tutfs which are 

intercalated with rhyolitic ignimbrites; rhe upper 

part consists of alternating luyets of cUstics: 

2. Clastic and syn-volcanic epiclastic rocks 

(mainly composcd of occasionally thick pyro- 

xene-biotice bearing, andesitic to dacitic lava 

flows) with overlying rhyodacitic tuflfe and rhyo¬ 

litic  ignimbrites with udfs; 

3. Tiiffs> Ignimbrites and lavas of rhyolitic to 

rhyodacitic composition. 

In the Varesc-Lugâno area, the lop of the afore- 

mentioned leucogranitic Cua.sso al Monte or 

Ganna stock intrudes into this section. Hunziker & 

Zingg (19S0) suggesred, on the basis of available 

Rb-Sr whole-rock isotope data on some rhyolitic 

volcanites of the Val Sesia and Lugano région, 

thac the volcanic activity occurred some 

278 ± 3 Ma ago. Moreover, .Stille ôe Bullerri 

(1987) poînted out that the best âge estimate of 

the Lugano volcanites is given by a Rb-Sr miner¬ 

ai isochron of 262 ± 1 Ma 

Gcnerally speaking, rhe hypothesis of an Early 

Permian and, In some places, a Latest Carboni- 

ferous interval for this post-orogcnic volcanism, 

agréés fairly well with ihe available paleoniologi- 

cal data coming from the intervening sedimenr- 

ary basins, /-f- rhe well-known fossiliferoiis 
Orobic, C-oilio and Tregiovo fault-bounded 

basins ol the central South Alpine (Fig. 2). 

However, the macro and microfloral ;LSsemblages 

of the typical Collio and Tregiovo beds, espe- 

cially tbe oncs pertaining to the latter unit, gene- 

rally cnable us to attribute ihem lo late Early 

Permian and early Late Permian times (see the 

Remys and Doubinger /;/ Cassinis et al. 1995; 

Fig. 2). In particular, tlie palynomorphs recogni- 

zed in the Tregiovo Formation, which include 

Lueckisporites virkkiae, Corisaccites alutas, 

Cmeisatrites vansulcatns, Pamvesicaspom splendens 

and other fonns, would seem to indicaie the pré¬ 

sence of Upper Permian, including the Kazanian 

deposits- Thereforc. the overlying, calcalkaline, 

rhyolitic ignimbrites appcar tu testify that the 

volcanic activity of this are.i (and probably of a 

vast part of chc South Alpine segment) ended 

during younger Permian cimes, before lhe dépo¬ 

sition of the prc-Triassic Vcrrucano Lombardo 

and of rhe more or less coeval Val Gardena 

Sandstonc. V^ithin a general stratigraphie Frame¬ 

work, the more récent investigations on the 

tetrapod footprints found in the.se basins 

(Ceoloni et al. 1987; Conti et al. in press) also 

toncord with this dating. 

Therelore, in the South-Alpine segment, the 

Vcrrucano-Val Gardena redbeds, which un- 

confonnably ovorlie the above-mentioned depo- 

sits and step down onio the Hercynian basement, 

pertain to the Upper Permian younger cycle. This 

clastic liibosome is generally missing from Lake 

Como to the western extremity of the chain. 

WESILRN Ai.I'S 

Along the western Alps, the Flercynian basement 

of the iower vVu.stroalpine domain underwent a 

Permo-Carboniferous H F-LP rnetâmorphism 

chat was duo to a geothermal anomaly. which in 

turn was caused by the asiheno.shere upwelling 

and gave rise to granulitic Faciès. This substrate 

includes gabbros and granitoids, vvhose âges are 

not aiways well dcfincd, which crop out in chc 

Dent Blanche (Matterhorn gabbro, c.250 Ma; 

Dal Piaz et ai 1977) and other ncarhy snialler 

klippens. Sedinients and volcanics below the 

Upper Permian Vcrrucano clastics, as well as 

(lare)-postHercynian granitoids, bave .dso bcen 

indicated in some Pennine atcâs of chc chain. 

In the Ligurian Alps, the présent pre-Piedmont 

Zone (Fig. 2) is locally characterized by the 

Lower Permian, meta-volLanicla.stic Aimoni 

Formation of the Melogno “porphyroid” Group, 
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which is unconformably cappcci by the younger 

prc-Triassîc Vcrrucano. At the same time, the 

Briançonnais area (Fig. 2) was afFected by wide- 

spread, thick, calcalkaline, rhyoliric and suhordi- 

nacc rhyodacuic ignimbrites. together with 

pyroclasticü (the so-called aiore-mentioned 

Melogno porphyroids); in the uppennost part, 

however, Cabella n ai (I98*S) found évidence of 

the onset of a sub~.ilkaline porassic composition 

in the Ormea area. In the Helveric (Dauphinois- 

Provençal) Zone o( the Argentera massif, the 

Permian continental deposits are extensively 

dcvcloped, wuh a thickness of almosr 2000 m on 

the French slope. 

In the western Alpine domain, the above- 

mentioned deposits of rbe lower cycle are un- 

conformably overUin by the Verrucano clastics of 

the Upper Permian cycle, 

Apknninhs 

According to Bagnoli et ai (1979), Permian vol- 

canism probably occurred In ilic  western Apuane 

Mrs. of Tiiscany, as intlicated by rhyolitic cla.st.s 

in the basal part of the Middie Trias.sic 

Verrucano. This magmatic activity is aiso sup- 

ported by the presence of sorne granltic block.s 

(308 ± 10 Ma to 287 ± 10 Ma, Eberhardt et al 

1962) in.side the Ligurian allochthonoiis structur¬ 

al unies, rhesc unies hâve been interpreted as 

crustal fragments, partially derived (rom the 

Tuscan continental margin (F.lter etlü. 1966). 

Further south, in somc areas of tlic Prsan Mts., 

ihere are red hreccias and conglomérâtes, the so- 

called Asciano Formation, which arc up to 80 m 

ihick and of undefincd âge, Fhese clastics, inter¬ 

preted as scarp-foot alluvial deposits (Rau & 

Ibngiorgi 1974), lie citlier on rhe San I.orenzo 

Formation oj- dircctly on the Hercynian meta- 

morphic basement (Fig. 3). The presence of red. 

rhyolitic clasts in vhe ovcriyiiig, basal Verrucano, 

a feaiure not previou.sly observed in the Asciano 

Formation, susses chat volcanism was probably 

active dtiring Permian times, ahcr the Asciano 

was deposited, but bcforc the Middlc Tnassic 

Verrucano. 

South of the Amo River (F1g. 3), ma.ssive poly¬ 

génie detriud deposits ( Forri Formation) and 

porphyric products (partly interpreted as acidic 

volcanics) overlie the lano Formation. Although 

the dating of both iinits Ls uncertain, il is likcly  

tbat the porphyric products are Permian. The 

Triassic Verrue,ino crops out unconformably 

above this section, with internicdiatc, purple, 

carbonate-bearing siltstones occurring locally. 

In the Larderello geothermal area, the presence 

of clastic units, such as the Mts, Pisani Asciano 

Fm. and the redbeds (including cJascs of acidic 

volcanics) of the so-called Castclnuovo 

Sandstone, which rescmbles ihc Val Gardcna 

Fni. of the Dolomite Alps, seems to indicatc a 

wider Permian comincnial domain. Morcover, in 

the Moiinr Amiata geothermal field, below the 

Triassic Verrucano, wells levcal a Palcozoic, meta- 

morphic .md tectoniscd clastic séquence, where a 

carbonate levcl with Latc Permian tusul- 

inids, such as Praeparajuititiaa ci. luîigin 'u 

Polydiexoelimi {nopolydiexodina}) cl. shabalkinh 

Camellina sp., Parafnsultna sp., Psedojttstdina sp., 

etc,, occurs at the transition between vhe so- 

callcd formations A c C (Elter & PandcÜ 1991). 

According lo Pasini (1991). the whole associa¬ 

tion indicates the Cancellina Zone (Kubergan- 

dian): in addition, ihe presence of Pmeparu- 

jusidina links this finding to thaï oi Bodcchtel 

(l‘)64) in the Island of Flba, and aIso to the 

Artinskian oi the Southern Alps. Thus, fiom the 

above it may bc hyporhesized that a great part of 

formation C (about ^00 m drilled) is Permian in 

âge (Conti et ai 1991). 

On the Island of Elba (Fig. 3), che upper pan of 

the Rio Marina Formation, which includes allu- 

vial-deltaic and marine sédiments with 

Pamfusu/imt sp., bclongs to rhe Early Permian. 

Continental, clastic deposits, bcncath the Tnassic 

Verrucano, have aiso been attribured, at Icast par¬ 

tially, to the same âge in the Argentario and 

Romani Mts. (Fig. 3). 

Farther cast, in Southern Tuscany, benveen the 

Montagnola Senese and Mt. Leoni, the Upper 

Paleozoic scquencc is essentially characterized by 

the presence of marine conditions. 

In the Southern Apennincs (Basilicata), mainly 

Upper Permian (Murgabian-Dzhulfian sJ,) car¬ 

bonate clastics occur in tlic lower part of the 

Triassic Mt. Facito Formation. A continental 

régime at the end of the Permian (Dorashamian) 

may be presumed, as we have no data co prove 

otherwise. 
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The “Calabro-Peluritan Arc”, which is rhc resuit 

of at least six different composite microplates ot a 

former Hercynian basement (Vai 1991). reintro- 

duces continental domains. The metamorphic 

SLibstratc was gcnerally intrudcd by granitoids; 

however, a Pcrmo-Carbonifcrous cover is lacking 

or unknown. In thc Longobucco structural 

block, granodiorites and youngcr AbSiO;  ̂- bcar- 

ing granités, of 284 + 14 Ma (Wicland 1978) 

occurred betore the déposition ot Verrucano-typc 

red clastics, relerred to by Baudclot a ûL (1988) 

as the top of the Triassic. lo rhc south. ncar 

Rovale, gabbrc)ic and dioritic bodies with Rb-Sr 

biotite cooling âges of 2/0-280 Ma (Caggianelli 

et al. 1991), as well as other close granodiotitic 

rocks, are eut by porpbyriric gnmitic dikes and 

plugs. According to Campana et ai (1991), in 

the Serre-Capo Vaticano areas, the radiomctric 

age-darings of calcalkalinc granitoids, which 

range front tonalités to granodiorlrcs-monzo- 

granites, with minor quartz diorires/gabbros, 

hâve been esrimated as approximately 

270-291 Ma. In the Aspromonre block, the 

time-span of some peraluminous intrusions 

wirhin thc Hercynian metamorphic basement 

ranges berween 282 and 286 Ma [in Spallecta & 

Vai 1990). 

In the above-ciied areas, the sédiments related to 

the Verrucano belong to thc Triassic. The Tuscan 

deposirs lie unconformably on chose of the lower 

cycle, or .step down dircctiy over the Hercynian 

metamorphic subscrarci and are generally ascrilted 

to Mid-Triassic rimes. Although the Apcnninic 

Verrucano is nor generally as young as the 

Carnian. récent dating of rhc Longobucco and 

Longi Verrucanoes in thc '‘Calabro-Pcloiitan Arc" 

as latest Triassic (Baudclor et al. 1988) places an 

outside limir  on rhc diachronism of the deposit. 

SlClLY 

In north-east Sicily, the Mts. Peloritani block 

includes some granitoids, which date from 

293 ± 9 M;i, and are situated within a strongly 

deformed crystalline subsrrace and below a Triassic 

Verrucano-like clastic unit (ui Spallecta &: Vai 

1990). As in Basilicata, the western secror of che 

island dispbys bighiy fossiliferous Permian marine 

deposirs, the basement pf which is unknown 

GENERAL REMARKS 

In the record o( continental domains in Italy 

from Carbonilerous through to Triassic we can 

recognize several sedimentary and/or tectonic 

cycles as well as orher events. 

In some Alpine régions a first main cycle began 

in the Lare Carboniferous, where jc is documen- 

ted by the Westphalian-Srephanian deposirs of 

the Como-Maggiore area, of the western Liguria 

(Viozene) and of orher localities. This cycle 

continued, in a seemingly more widespread 

fashion, into various ievels of the Permian, up to 

rhe onset of che so-called Verrucano rock-units, 

which belong to rhe upper part of this System. 

In some placer of the central South Alpine sector, 

as in the Collio and Iregiovo basins, rhe macro- 

and microfloras présent generally enable us to 

attribute che above cycle to the lace Early 

Permian and, in particular regarding the 

Tregiovo beds. also to slightly youngcr Late 

Permian times. However, as thc Permo- 

Carboniterous sedimentary and volcanic succes¬ 

sion of rhe Alpine région is subjected to 

consistent and rapid géométrie changes, it is pro- 

blematic and ohen impo.ssiblc to achieve exten¬ 

sive conelattons of rhe local data. Purther 

difficulries arise owing to thc présence of strati¬ 

graphie di.sconttnuiiies. Phesc unconforrnities 

are not only confined to the houndaries of this 

lower cycle but al.su occur inside its vertical and 

latéral development, and mark rhe présence of 

gaps ol various but as yet unknown time-dura- 

tion. 

As indicaied earlier, in the Alpine continental 

areas, ihc Verrucanoes and, lo the east, the more 

or less coeval Val Gardena Sandsiones (logether 

with some underlying conglomeratic units, such 

as rhe Daone Cgi. in thc Giiidlcane area) mark 

the beginning of another Permian upper cycle. 

Palaeonrologic data (plants, palynomorphs, tetra- 

pod footprints) and thc stratigraphie position of 

the \'al Gaidena redbeds, which pass laterally and 

vertically to thc Upper Permian shallow-marine 

Bcllerophon Formation, generally ascribe che 

above unies to Latc Permian. The overlying Lower 

Triassic Werfen Formation and its latéral équi¬ 

valents unquesrionably confîrra iliis  attribution. 

In the Tuscan Apennines, the stratigraphie 
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schemes and other data in rhe texi indicare the 
persistence of the aforementioned older cycle. 
Howcver> as in lano and Elba, the continental 
deposits show some Late Carboniferous to Early 
Permian shallow-rnarinc intercalations, which 
testify to a former irrcgular landscape of the 
région, Moreover, the Upper Permian cycle has 
noc, as yct, bcen recorded in this area. According 
co the stratigraphie successions oi figure 3, the 
Verrucano deposits cssenrially deVclopcd during 
Middle Triassic times. As a conséquence, the 
présence at P.ta Biancâ, ncar La Spezia, of pré¬ 
valent Anisian and Ladinian marine deposits 
(Martini er ni 1986; Passer! 1988), which rest 
unconformably over rhe ï"îercynian crystalline 
basement, leads us tt» relaie ilie overlying 
Appenninic Verrucano to a cycle évolution which 
does noc coïncide with rhat of rhe Alpine région. 
In figiu'cs 2, 3, the contact beween rhe two indi- 
car-ed cycles orgroups deals vvirh cecconic, paleo- 
géographie and probably palcoclimatic 
variations. Structural highs and lows during the 
older cycle were formed in the context of a pré¬ 
valent tectonic cranscurrent régime (sec Arthaud 

Marte 1975; Vai et ai 1984; Ziegler 1984; 
Ma.ssari 1988; Rau 1990; Cassinis üc Perorii 
1994; and others) which, during the younger 
cycle, chatigcd into a more pronounced exteasio- 
nal iramework. Moreover, in the South Alpine 
area the second cycle led to a complété extinction 
of the (late)'posrHercynian volcanic activity, 
Erosion during the h>rTnation ol rhe Verrucano 
an<l Val Gardena deposits generally caused pro¬ 
gressive flartening of rhe landscape, and this ulri- 
mately favoured a décisive transgression of the 
sea. However, the shallow-marine intercalations 
in somc Stephano-Autunian rocks {Lnio, Elba) of 
the northern Apcnnincs dcmonstracc the relative 
proximity of rhis sca trom Latesc Carbon if  crous- 
Early Permian times, and indicare a general 
provenance from rhe easr. These incursions 
reached north to the Garnie Alps, where the 
post-Wesfphalian succession of the lower cycle 
was persistenrly characterized by marine condi¬ 
tions. 
South of Tuscany, the parricular gcological scéna¬ 
rio of the “Calabro-Peloritan Arc”, which is rich 
in the pre-Triassic plutonics but lacks a mid- 
Carboniferous-Permian sedimentary cover, prob- 

ably derived from a group of lands in front of the 
Corsica-Sardinia block, but differcncly situaccd, 
and sccmingly affected by a mosaic of deeper 
structural levels that were later exhumed by the 
Alpine cycle. 

REFERENCES 

Arthaud F. Macte P. 1975. — Les décrochements 
tardi-hercyniens du Sud-Ouest de TEurope. 
TectüHOphysia : 139-171. 

Ayrcon S., Bugnon C., 1 faarpaintncr !.. Weidmann 
H. ik Frank F. 1982. — Géologie du (rom de la 
nappe de lu Dcnt-Blanchc dans la région des 
Monrs-Dolins, Valais, iiclo^iie Gco/ogicae Helvetuie 
75:109-114, 

A/?aro F-., Cocoï.za T., Di Sabaiino R., Gasperi G., 
Gelmini R. ik l azzâroTin A. — Geolng)' and 
petrogiâphy of ihc Verrucano nod P.ilc*o/oic forma¬ 
tions of Southern Tuscany and northern Latium 
(italy). /« Falke FI. (edri, The Continental Permian 
lu Central. West, and South Europe, Nato 
Advanced Stndy Irntitutes, Reidel Publ. Co., 
Dordrecht, Holland, Séries C. 22: 185-195. 

Bagnoli G.. Gianelli G., Puseddu M., Rau A., S'quarci 
P. Toiigiorgi M. 1979. — A tentative sirari- 
graphic reconstruction of the Tuscan Palcozotc 
basement. Memorit délia Società Geologica luiliana 
20:99-116. 

Baküs F., Del Moro A. & Vi.sona D. 1990. — The 
Hercynian vulcano-plutonic association of Ganna 
(l.akc 1 ugano. central Southern vVlps, Italy). 
European Journal of Mirtmilûgy2: !i73-383. 

Banh S., Ohtrli F.. Meier M, Bbcincr P., BargossiG. M. 
ik I)i Baltistini G. 199.3. — The évolution of a 
calc-alkalinc basic to silicic piagma sysicm: 
Geochcmical and Rb-Sr, Sm-Nd, andi.so- 
topic évidence from the Lare Hercynian Aresina- 
Ciina d’Asta vokano-plutonic coniplex, northern 
fruly. Ctni bimica et Cosnnu'bimica Acta 57: 
4285-4300. 

Baudelot S., BouiJlih J.-P.. Durand Delga M., Cnunia 
G. Sc Olivier P. 1988. — D.ita/ioni palinologiche 
dell Hertatigiano alla ha.se dclJa trasgrcssionc incso- 
zoica del “Verrucano” délia Sila (Calabria) c dei 
Mniui Pelotitani (Skiltu). Bolleithw délia Sncietà 
Genlogiai Fta lia na 107: 51 -6 ! . 

Bloch f P. 1966. — Le Permien du domaine 
Briançonnais ligurç. F.s.sai de chronologie des (or- 
maiions anté-rriasique.s. Aitl  del Symposium sul 
Verrucano, Società Toscana di Scienze Nuiuralb Pi.sa: 
99-115. 

Bodcclucl |. 1964. — Stratigraphie und J ektonik der 
Schuppcnzonc F.lba.s. Geologische Rundschau 53: 
25-41. 

Boriani A., Burlini L., Caironi V., Giobbi Origoni E., 
Sassi A. & Sesana E. 1988. — Geological and 

GEODIVERSITAS • 1997 • 19(2) 213 



Cassinis G. 

pctrologIcAl .stialies on the herc}mian plutonism oF 

Sérié dei Laghi - geological map of its occurrence 

berween Valse,sia and Lago Maggiore (N-Italy). 

Rendieonn dtUa Società Itali/tnit ai Mineralogia e 

Petrologia 43: 367-384. 
Bussy F., Scbaltc^cr U. & Marro C. 1989. — The 

âge of thc Mont-Blanc graniic (Wcsterti Alps): a 

hcrerogencous isotopic sysiem daied by Rb-Sr 

whoie rock decerminarions on its microgranuUi 
enclaves. Sthii^eiztrisvhv Minenllogischt itnd 
Petrogf^afrhiichf 69: 3-13- 

Cabella R., Chirtesogno l.., Dallagiovanna C., 

Vannucti R. &! Vanossi Vl. 1088. — Viilcanismo, 
sedimcnra/ionc c tctionicu ne) Briiiiv/.onc.se ligure 

esterno durante il Penno-Carbonircro. Atti  Tianensi 

di Scienze deUu Temu Pavia 31 (1987-1988): 

269-326. 
C'aggianeili A., Del Moro A. iR. Piccareta t.i, 1991. — 

Petrology of gabbros and diorites Froin Rovale (Slla 

Grande, Caiabria); 112-114, /// Geologia de! 
Basa}fictno ifaliano, absrraci volume. Accademia 

Fisiocritici, Siena. 
Canipana R., Reilini R. M, & Romira A. 1991, — 

Multiv'ariate sraiisrical analysis oF whole-rock Che¬ 

mical data oF the liercynian granitoids From 

Serre-Capp VaticanOt Southern Icaly; 116-1 17, in 
Geologia de! Bii^nmento lialiano, abstract volume. 
Accademia Fisiocritici, Siena. 

Cassinis G. 1966. — La Forniarioiie di Collio 
nell’area-tipo delPaha Val Trompia (Permiano inFe- 

riore bresciano). RivLsta Itnliana di Palcontolngia e 

Stratigrafiall', S07o90. 

Cassinis G. &; Doubinger ). 1992. Arrinskian to 

Ufimian p.tlynomorph assemblages From rlie cen¬ 

tral Southern Alps, It.ily, and their régional strati¬ 
graphie implications, in Nairn A. K. M. 
Koroteev V. (cds), (Contributions to Eurasian 

Geology. papers presented at tbe International 

Congress on rhe Pennian System of rlie World, 
Perm, Riissia, 1991, Part !, Ocvimoutd Puldicadoris 
ESRly University oFthe Soiiib C]arolltia, Ccjlumbia, 
New Séries No. 8B: 918. 

Cassinis C, Masvari I'., Neri CL Venturini C. 
1988. — rhe continental Permian in the Southern 

Alps (Icaly). A awiew. Zeitnhrift fuer Geologische 

Wissemdhiftt Berlin 16: 1117-1126. 

Cassinis C. Perotti C. R. 1994. — Intcrazione 

strutturalc perrniana tra la llnca dclle (ïiudicaric ed 
i Bacini di Collio, l'ionc e Tregiovo (Sudalpino 

centrale, N Italia). BofUitino délia Società Geologica 

ftaliam 112 (1993): t02l-KD6. 
Cassinis C., '1 ourin-Morin N A: Virgili  C. 1995. — 

A General (lutline of the Permian Continental 

Basins in Southwestern Europe: 137-137, in 

Scholle P. A., Peryt T. M. A: Ulmer-Scholle D. S. 
(eds). l he Permian of Northern Pangea, 2 

Sedimentarv Basins and Economie Resources. 
Springer Verlag, Heidelberg, Berlin 

Ceoioni P., Conti M. A., Mariotti N., Mietto P. & 

Nicosia U. I987- — Terrapod Fooipri(n.s From 
Collio Formation (Lombardy, Nonnern Italy). 
Mefnorie di Scienze Gcologiche, Padova 39: 

2I.V233. 
Cerro A., Cianoiri R. & Vanossi M. 1969. — Niiovi  

dati sulla disiribuzione dcl Carbonifcro nella 

l iguria occidentale. Accademia Nationale dei 

Linctt. Rendiconti Classe Scieme Fisiche, 

Matematiche, Nalurali» Roma, s. 8, 46: 449-456. 

Cücoz/a r., Decandia F. A., Lazzarotto A., Pasini M. 
A Vai G. B. 1987. — The niartne Charboniferous 
.seqiicnce in Southern Tuscany: its bearitig For 

Hercynian paleogeography and tcctofacies-, in 
Flugcl H. W., Sas.si F. P. &r Crecula P. (cds), 

Prc-variscan and variscan events in ihc Alpine 

Mcditcrrancan mountain hclt.s, Mineralia slovaca 

Monography, Brati.slava: 135-144. 

Coeozza T., Gasperi C.. C'ïclmini R. A. l.azzaroito A. 

1974. — Segnakizione di nuovi afFioramenci paleo- 

zoici (Permo-Carbonifero ?) a Boccheggiano c tra 
Capalbio e i Monii Romani ("l’oscana meridionale- 

I a/.it» settenirionalc). BoHcinno délia Società 
Grtdogica haliana 93: 47-60. 

Conti P., C'osrantini A., Decandia P A., Elter F. M., 

Caiiiglio M., La/.zarotto A., Meccheri M., 
P.uuleli K., R.iu A.. Sandrclli F. A' F)i Pisa A. 
1901. —Structural frame of tbe Tuscan Paleozoic: 

a review. Bolletlino délia Società Geologica Italiana 
1 10: 52.3-541. 

Conrt M. A,. Martotii N., Nicosia U. &c ihcrau P. in 

press. — Seleeted hîoevent succession in the continen¬ 

tal Pennian of tbe Southern Alps (Italy). improve- 

ments of inrrahasinal and interregional correLuions. 

Cambridge LTniversitv Press. 
C.ortcsogno L.. Dallagiovanna (j.. G.iggero !.. A 

Vanossi M. 1992. — I.aïc Varisc.in intermédiare 
volcaiiism in rhe I.igunan Alps, in Carniignani L. 
& Sassi G. B. (eds). Contributions to the Geology of 

lia!}'  U'hh spécial ngord m the Pa/tvzon haicn/ertts. A 

volume dedicated lu l oininjso t.ocu//u, ICCP 
Ntl.276. Ncwsletrec A, Slerui: 241-262. 

Corresogno L.. Dallagiovanna G.. Vannucci R. ik 

Vanossi M. 1988. —Volcanisme. sAhmeritation et 
tectonique pendant le CarboniflTC en Briançonnais 

ligure: une revue. Eclogae Geologirae Helvetiae 81: 
487-510. 

Dal Piaz C. V., De V^ccchi C. P. & Hunziker J. C. 

1977. The Austroalpine layered gabbros of the 

Matterhorn and Mt. Collon-Dcnts de Bertol. 

Schtoeizeriiche Mineralogische und Pctrographische 
Miitdlungtn 57: 59-88. 

13'Amico C. A Del Moro A. 1988. — Permian and 

Friassic Rh-Sr dating in ihe J^ermian rhyodacitic 

ignimbrites of d'rentino (Southern Alps). 
Rendiconti délia Società [taiiana di Minetuilogia e 

Petrologia 43; 171-180. 

D’Ainico (7.. Dc4 Moro A., Freddo A. ik Pardini G. 
1980 —Studio radiometrico delJe îgniinbriii rioli-  
tiche atesine, Gruppo Superiore. Rendiconti délia 

214 GEODIVERSITAS • 1997 • 19(2) 



Continental Permo-Carboniferous deposits in Italy 

Società Italianu di Mineraloeia e Petrolonu 36: 

703-716. 

Di Battistini G., Bargos.si G. Vl., Spotti G. 6i Toscan! 

!.. 1988. — Audc.sites oF tiie Lare Hcrcynian volca- 

nic séquence in Trentino-AIro AcÜgc (northern 

Italy). Retidiconti dclla Socidh Jtaltann di 
Minemlogiij e Pctrologia^5\ 1087-1 100. 

Eberhardt P., Lerrara G. &: Tongiorgi H. 1962. — 

Dt^tcmiinaiion de I âge des grmiiies allouhiones de 
l Appcnnin scpienirional. IhtHetin de la Société 

Géologique de Pramt\ série 7. 4 ; 66-667* 
Elcer P. & Pandeli E. 1990, — Alpine and Herevnian 

orogenîc pha.scs in che hasemenc rocks of the 

Northern Apennincs (l.arderello geothermal field, 

Southern Tusçany, Italy). Eciogac Geologiate 
Helvetiae 83: 241-264. 

— 1991. — Structurai Icatures oF the nrietamorphic 

Paleozoic-1 fiassic séquences in dcop geothernial 
drillingS' ii> the Munie 'Xmirthi area {.SF Tiiscany, 

halv)- Bolletfino délia Sodeià Geologica fudiana 110: 
511-522. 

FJrcr G., Flter P., Srurani G. & Veidmann M. 

1966. — Sur la prolongation du domaine ligure de 

l'Apennine dans le Monferrat et les Alpes et sur 
l’origine de la Nappe de la -Sirnmc s.l. des Prcalpes 

Romandes et Chahlaîsîcnncs. Bulletin du I.ahora- 
loire de Géologie. Minéralogie, Géophysique et du 
Musée Géologique de IGuivcuité de f^ausauue 167 : 

279-377. 
Ferrara Ci. Ôc Malaroda R. 1969. - Radiomerric age 

of graniric incks frnm rhe Argentera Massil 
(Maritime Alp.>). Bfdletiino dtlia Sodetli Geologica 

haliana 88; 311-320. 

Gasperi G. bi Cjclmini R. 1973. — Ricerche suJ 

Verrucano, 1. Jl Verrucano del M. Argentario e dei 

Monti dell’UcctKina in Toscana. Bollettino délia 
Società Geohgica haliana 92: 115-140. 

— 1975. — Ricerche sul Verrucano. 3. Le succcssioni 

preverrucane e verrucane tra Monte Bcllino e 
Capalhiü ( Loscana meridionale-Lazio settentrio- 
nalc). Rivistn hitliana di PaieontoloGa t Stratr^rajia 
81:385-424. 

Giobbi Oiigoni F.. Bernasconi A. &. Ravugnani D. 
1981. — Pctroiogic and mctallogcnic investigarions 

of the ColÜo Formation of rbe Novazza uranium 

mine, Bergamasc Alps (kaly). Rcndictwiidiiki Società 

ftaliiiria  di Mweralogta c Pctmlogia 38; 293-305. 
Giobbi ürigoni E.* Bocchio R., Boriani A.> Carminé 

M- & De Capicani L. 1988. — Late-1 lercynian 

malle and iiuennediate intrusives ol Sérié dei Laghi 
(N-ltalv). Rtndiconii délia Società ftalianu di 
Mineratogia e Penologia 43: 395-410. 

1 limziker J. Ci. & Zingg A. 1980. — Lower Paleozoic 

amphibolitc co granulire faciès metamorphism in 
rhe Ivrea Zone (Southern Alps, Noithcrn Italy). 

Schîirizerische Mineralogische urid Pcirographische 
MitteiluHgefté>(\: 181-21.L 

Italian IGCP 203 Group (eds) 1986. -— Pemiian and 

Permian-Triassic boundary in the South-Alpine seg¬ 

ment of îhe Western Tethys. Ficld Guidebook. Field 

Confcrcncc SCI-1GC7P Proicct 203, July 1986, 

Brescia (kaly), Pavia. 180 p. 

Jongmans W. J. I960. Die KarbonHora der 

Schweiz. Mit eiuem Beitrag von Ritrer, E.: Die 
Ivrrbon-Vorkommen der Schwedz. Beitracge zur 

Géologie, Karte Schwdzs^S-. 108: 1-95. 

Kahier F. & Kahlcr G. 1969. — Finige südeu- 
ropaisthe Vorkommen von Fusulinideii. Mittei- 
lungen dêr Geologischen GeselUchafi in Wien 61 

(19681: 40-60. 

Dizzarorto A. JVlazzanli R. & Mazzoncini F. 1964. —- 
Gcologia de! promontorio Argentario (Gfo.sseto) c 

dcl promontorio de! Franco (Isola dcl CÜglio  ̂

Grosseto). Bolletlim delLi Società Geolo^ca ïtaliana 
83:1-124. 

Martini L P-. Rau A. & Fongiorgi M. 1986. — 
Syncectonic sédimentation in a Middle Friassic nk, 
Norfhcrn Apnnniiics, Ifàly- Sedhumtary Geolu^'A7\ 
191-219, 

Massari F. 1988. — Soinc thotights on the Pernio- 

I riassic evolurion of rhe South-Alpine area (kaly). 

Memorie délia Società Geologica haliana 36; 

179^188. 
Odin G. S. bc Odin Ch. 1990. — Échelle numérique 

des temps géologiques. Géochrontques, Pans 35 : 
12-21. 

Pasini M. 1991. — Residual évidences ol Permiau 

carhonatic pladbmi witliin  the Apemiine séquences 
(Italy), Bollntino delta Società Geologica haliana 

n0;‘843-848. 
Passeri L. 1988. — Il Tria,s delFUnith di Puma 

Bianca. Metnode délia Sodeià Geologica haliana 30: 

105-114. 

Pin C7, 1986. — Datation U-Pb sur zircons à 285 Ma 

du complexe gabbro-dioriiique du Val Sesia-Val 
Masrallonc et âge tardi-hcrcynien du mci.imorphis- 

mc granitique de la zone Ivrca-Vcrbano (Iralic), 
Comptes Rendus de iAcadémie des Sciences, Paris* 

série IL 303 : 827-830. 
Pin C. &t VieJzeul D. 1983. — Graïuilitcs and related 

rocks in Varisotn médian Furope: a dualistic inter- 
pret-acion. Tectonophysks 93: 47-74. 

Rau A. 1990. — Evolution of tfic I uscan domain 

between rhe Upper Carboniferous and Mid- 

Trî:as.sic: a new hvprnhc.si.s. Bollettino delta Socktîi 

Geologica ïtuliana 109; 231-238. 

Rau A. fit  Tongiorgi M. 1974. - Gcologia dei Monri 
Pisani a Sud-Est délia Valle dei Ciuâppero. Meniorte 

delta Società Geologica haliana 13: 227-408. 

Spallciia C. bc Vai G. R. 1990. — Stratigraphie corré¬ 
lation fonn.s of rhe Calahrinn-Peloriraii ;ïtc 
(Southern Italy). Rcndiconii delLi Società Geologica 

AïWf 12 (1989): 411-416. 

Stille P. 6C Bulciti M. 1987.— Nd-Sr isotopic charac- 
tcrEtics of the Lugano volcanic rodes and con.svraint.s 
on the continental crust formation in the South 
Adpine doniain (N-Iialy-Svvitzerl-and). ContnbutîoHs 

to Mineralogy and Petrology 96: 140-150. 

GEODIVERSITAS • 1997 • 19(2) 215 



Cassinis G. 

Vai G. B. 1978. — Tentative corrélation of Paleozoic 
rocks, Italian peninsuia and islands. Osterreichische 

Akadernie der Wissenschaften, Schrittenreine der 

Erdwissenschafien Kommissionen 3: 313-329. 

— 1991. — Reassembling palinspastically the 
Calabrian segment of the Hercynian orogen: 
210-211, in Geologia del Basamento italiano, abs¬ 

tract volume. Accademia Fisiocritici, Siena. 
Vai G. B., Boriani A., Rivalenti P. & Sassi F. P. 

1984. — Catena ercinica e Paleozoico nelle Alpi  

Meridionali, in Cenio anni di geologia italiana. 

Volume Giuhilare J Centenario délia Società 
Geologica Italiana  ̂Bologna: 133-154. 

Vai G. B. & Francavilla F. 1974. — Nuovo rinveni- 

mento di piante dello Stefaniano a lano. Bollettino 

délia Società Geologica Italiana 93: 73-80. 

Vanossi M. (ed.) 1991. —Alpi  Liguri, in Guide 
Geologiche Regionali (a cura délia Società Geologica 

Italiana). BE-MA, Milano, 225 p. 
Venzo S. & Maglia L. 1947. — Lembi carboniferi 

trasgressivi sui micascisti alla “fronte sedimentaria 
sudalpina” del Comasco (Acquaseria di Menaggio - 
Boccfietta di S. Bernardo) e del Varesotto (Bedero). 

Atti  délia Società Italiana di Scienze Naturali 86: 
33-70. 

Wieland B. 1978. — Age déterminations in the 
Longobucco Unit, Calabria, Italy. Unpublished 

manuscript. 
Ziegler P. A. 1984. — Caledonian and Hercynian 

crustal consolidation of western and central Europe 

- A working hypothesis. Géologie en Mijnbouw. 

93-108. 

Submitted for publication on 15 April  1996\ 
accepted on 1 October 1996. 

216 
GEODIVERSITAS • 1997 • 19(2) 


